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Faster switching of citizens broadband radio service (CBRS) profiles
ABSTRACT
Universal Integrated Circuit Card (UICC) and Embedded SIM (eSIM) offer the
possibility of supporting multiple subscription profiles within the same card. Only one of these
subscriptions can be active at a given time. However, a single active subscription may not work
well for acquiring citizens broadband radio service (CBRS), which is highly localized, with a
user likely to have subscribed to multiple providers, each with a corresponding subscription. As a
result, supporting opportunistic CBRS data connectivity requires the modem to switch CBRS
profiles by deactivating the active profile and activating a new profile. Such switching takes a
noticeably long time. This disclosure proposes a solution to provide a seamless and fast user
experience when switching between multiple CBRS subscription profiles within a user device.
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BACKGROUND
Citizens Broadband Radio Service (CBRS) is a 3.5 GHz band approved for civilian use
by the Federal Communications Commission (FCC). CBRS licenses are not exclusive, and usage
is approved via the Spectrum Access System. It is expected that CBRS will be used by large
commercial entities, such as hospitals, to install their own Long Term Evolution (LTE) network
or by smaller entities, such as shops, to provide inexpensive value-added data access.
Cellular protocol stacks use a SIM application within a Universal Integrated Circuit Card
(UICC) to identify with a network. A device typically holds one SIM card containing the
subscription profile (3GPP/3GPP2) of the user’s cellular operator. The profile is used to register
the user on the cellular network. Some devices contain an embedded SIM (eSIM) that is present
on the device itself. Cellular subscription profiles can be downloaded to the eSIM and
subsequently used for registering with the corresponding cellular networks. Some devices may
further support Dual SIM Dual Standby capabilities that involve cellular modem architectures in
which the wireless protocol stacks reside in the same device (within the same or different modem
chips) and share some or all of the radio frequency (RF) resources.
UICC and eSIM offer the possibility of supporting multiple subscription profiles within
the same card. Only one of these subscriptions can be active at a given time, with the device
acquiring cellular service using the active subscription as described in the 3GPP specification.
Such an operation is suited for traditional cellular networks since the user has obtained service
from a provider and accordingly assigned an MSISDN. However, CBRS is highly localized, with
a user likely to have subscribed to multiple providers, each with its own subscription. Therefore,
a single active subscription may not work well for acquiring CBRS. As a result, supporting
opportunistic CBRS data connectivity with a SIM/subscription in parallel with an active primary
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SIM card requires the modem to switch CBRS profiles as quickly as possible. Currently, such
switching is achieved by deactivating the active profile and activating a new profile. Such an
operation involves reading user identity module (UIM) files and take a noticeably long amount
of time, e.g., of the order of tens of seconds.
DESCRIPTION
This disclosure proposes a solution to provide a seamless and fast user experience (UX)
when switching between multiple CBRS subscription profiles within a user device. The solution
involves the device, such as a mobile phone, activating multiple subscriptions at a time on a
single protocol stack. The subscriptions are then used to select the CBRS network optimal for
acquisition at the given time.

Fig. 1: Interaction between the operating system and modem layers
Fig. 1 shows a conceptual software architecture of the solution that presents the
interaction between the device operating system (OS) and the modem protocol layers. A user
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may download desired CBRS profiles to the modem. If the user permits, a smart subscription
controller within the CBRS service on the device automates the operation by connecting to a
profile server to fetch all profiles that may be needed in wider area containing the user’s present
location. For example, the smart subscription controller may download all known CBRS profiles
for the country in which the user is located. Each of these profiles may belong to a specific
CBRS operator and can be used to acquire any CBRS networks that have agreements with that
operator. Instead of keeping only a single operator based profile active at any given time, the
modem may keep multiple CBRS profiles active within Random Access Memory (RAM) at the
same time. Fig. 2 shows details of the cellular modem operation.

Fig. 2: Cellular modem with multiple CBRS subscription profiles
If the user permits, needed profiles are selected by the CBRS service based on the region
within which the user is located, for efficient use of the modem RAM. As a result, only the most

https://www.tdcommons.org/dpubs_series/1611

5

Nayak et al.: Faster Switching of Citizens Broadband Radio Service (CBRS) Profi

relevant of all available profiles are activated by the modem. With the user’s permission, relevant
information, such as the user’s current location, estimated future locations, relevant user
activities, etc., are appropriately utilized to determine the set of subscription profiles likely to be
needed at a given time or in the near future. If the user does not provide permissions to access
such data, profiles are determined without use of such data, using defaults, or the features
described herein may be disabled.
Whenever the user is in the region of a CBRS operator as determined by the CBRS
service on the device, the mobile country code (MCC) and the mobile network code (MNC) of
the CBRS operator is provided to the UIM of the cellular modem to select the corresponding
operator profile. When searching for CBRS networks, the most preferred of the multiple active
profiles is selected. If the CBRS network corresponding to that profile is available, registration
with that network is attempted. If the registration is unsuccessful, each of the other activated
profiles is selected in turn in the order of preference until one of them results in successful
registration or all of them fail to register. Upon successful registration, the corresponding
subscription profile is marked as Active. If the Active profile differs from the previous Active
profile, the previous profile is marked as Inactive. Fig. 3 provides a flowchart illustrating the
process of CBRS profile selection and activation starting either from when the device is powered
up or when the device returns to a location with coverage after being out-of-coverage.
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Fig. 3: Flowchart depicting the process of CBRS profile selection on device power up or
after returning from out-of-coverage locations
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Further to the descriptions above, a user may be provided with controls allowing the user
to make an election as to both if and when systems, programs or features described herein may
enable collection of user information (e.g., information about a user’s social network, social
actions or activities, profession, a user’s preferences, or a user’s current location), and if the user
is sent content or communications from a server. In addition, certain data may be treated in one
or more ways before it is stored or used, so that personally identifiable information is removed.
For example, a user’s identity may be treated so that no personally identifiable information can
be determined for the user, or a user’s geographic location may be generalized where location
information is obtained (such as to a city, ZIP code, or state level), so that a particular location of
a user cannot be determined. Thus, the user may have control over what information is collected
about the user, how that information is used, and what information is provided to the user.
CONCLUSION
Supporting opportunistic CBRS data connectivity requires the modem to switch CBRS
profiles by deactivating the active profile and activating a new profile which takes a noticeably
long time. This disclosure proposes a solution to provide a seamless and fast user experience
when switching between multiple CBRS subscription profiles within a user device. The solution
involves the device, such as a mobile phone, activating multiple subscriptions at a time on a
single protocol stack. If the user permits, a smart subscription controller within the CBRS service
on the device automates the operation by connecting to a profile server to fetch all profiles that
may be needed in wider area containing the user’s present location. Instead of keeping only a
single operator based profile active at any given time, the modem may keep multiple CBRS
profiles active within memory at the same time. Needed profiles are selected by the CBRS
service based on the region within which the user is located (if known) for efficient use of the
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modem RAM. When searching for CBRS networks, the most preferred of the multiple active
profiles is selected. If the CBRS network corresponding to that profile is available, registration
with that network is attempted. Upon successful registration, the corresponding subscription
profile is marked as Active.
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